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DETAILED ACTION 

1 . Claims 1-28 have been examined. 

Drawings 

2. The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) 
because they do not include the following reference sign(s) mentioned in the 
description: "intelligent switch (SW) 301" on Page 5, Line 6. Additionally, the following 
references characters mentioned in the specification do not match their corresponding 
objects in the drawings: "front end (host) controller 3010" (Lines 8 & 1 1), "back end 
controller 3011" (Lines 9 & 11), "mapping tables 30101" (Line 13 & 15), all on Page 5. 

3. The drawings are further objected to as failing to comply with 37 CFR 1 .84(p)(4) 
because reference character "410" has been used to designate both "Initial Copy" and 
"Noinit option when users assure no WR I/O during suspend status" in Figure 4. 
Additionally, reference character "41 1" is referred to in the specification, but does not 
appear in the drawings. 

4. Corrected drawing sheets in compliance with 37 CFR 1 .121(d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. Each drawing sheet 
submitted after the filing date of an application must be labeled in the top margin as 
either "Replacement Sheef or "New Sheet" pursuant to 37 CFR 1.121 (d). If the 
changes are not accepted by the examiner, the applicant will be notified and informed of 
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any required corrective action in tlie next Office action. Tfie objection to the drawings 
will not be held in abeyance. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 1 03(a) which fomns the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary sl<lll in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 1-1 1 and 15-25 are rejected under 35 U.S.C. 103(a) as being obvious 
over the first and third embodiments disclosed by Mimatsu et al. (US PGPub # 
2004/0111485). 

a. As for Claim 1 , the first embodiment of Mimatsu et al. discloses a networl^ 
storage virtualization method in a network storage system having a plurality of 
network storage devices, said method comprising: allowing a client (Figure 1 , # 
1 101 ) connected via a network (Figure 1 , #1314) to access the network storage 
devices as one virtual network storage system (1f0037, Figure 1 , #1301 ). 

b. The first embodiment of Mimatsu et al. does not expressly disclose separate 
access to the network storage devices. However, the third embodiment of 
Mimatsu et al. discloses permitting said client (Figure 16, #16101) to access the 
network storage devices (Figure 16, #16401 & #16501 ) separate from said 
virtualized network storage system (110097, Figure 16, #16301). The first and 
third embodiments of Mimatsu et al. are analogous art because they are from the 
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same field of endeavor: connecting liost computers to storage devices using a 
common interface. 

c. At the time of invention, it would have been obvious to a person of ordinary 
skill in the art to combine the volume virtualization functionality of the first 
embodiment with the external access of the third embodiment, which uses an 
Interface switch module (Figure 16, #16306). The motivation for doing so would 
have been to provide a device independent interface regardless of whether the 
hosts accessed a single virtualized volume or each volume separately as 
envisioned by 110006-0007. Therefore, it would have been obvious to combine 
the first and third embodiments of Mimatsu et al. for the benefit of having device 
independent communication to obtain the invention as specified in Claim 1 . As 
for the remaining claims, references to Figure 1 are disclosed by the first 
embodiment of Mimatsu et al. and references to Figure 16 are taught by the third 
embodiment of Mimatsu et al. 

d. As for Claim 2, Mimatsu et al. further discloses a network storage 
virtualization method according to claim 1 , wherein a first network storage device 
(Figure 1 , #1501 ) includes a disk interface (l/F) (Figure 1 , #1502) which Is 
connected to an apparatus having a function of forming said network storage 
devices as one virtual network storage device (1|0034 & Figure 1 , #1301 ), and 
wherein a second network storage device (Figure 1, #1401 & Figure 16, #16401) 
includes a disk l/F (Figure 1, #1402) which is connected to said apparatus having 
a function of forming said network storage devices as one virtual network storage 
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device (110034 & Figure 1, #1301) and a host l/F (Figure 1, #1403 & Figure 16, 
#16403) wfiich is connectable to an external device (Figure 1 , #1 101 or #1201 & 
Figure 16, #16101, 16201 or 16601) so as to permit said external device to 
access the network storage devices separate from said apparatus having a 
function of fomiing said network storage devices as one virtual network storage 
device (110042). 

e. As for Claim 3, Mimatsu et al. further discloses a network storage 
virtualization method according to claim 2, wherein said extemal device (Figure 
1, #1101 or #1201 & Figure 16, #16101, 16201 or 16601) is permitted to access 
a secondary volume (Figure 1 , #1406 & Figure 16, #16406) which is a copy of a 
primary volume (110041, Figure 1, #1405 & Figure 16, #16405) and not permitted 
to access volumes other than said secondary volume (1|0042). Mimatsu et al. 
goes on to disclose a "LAN interface... externally receives an instruction " and 
outlines handling the instruction In 1|0042. Examples of such instruction could be 
pair initialization or suspension as disclosed In 110046. 

f. As for Claim 4, Mimatsu et al. further discloses a network storage 
virtualization method according to claim 3, wherein said external device accesses 
said secondary volume (Figure 1 , #1406 & Figure 16, #16406) via said host l/F 
(Figure 1 , #1403 & Figure 16, #16403) of said second network storage device 
(110042). 
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g. As for Claim 5, Mimatsu et al. further discloses a network storage 
virtualization method according to claim 4, wherein a storage area network (SAN) 
is connected between said external device and said host l/F of said second 
network storage device (Figure 1 , #1318). Mimatsu defines a storage area 
network (SAN) in 110005. 

h. As for Claim 6, Mimatsu et al. further discloses a network storage 
virtualization method according to claim 1 , wherein a first network storage device 
includes a disk interface (l/F) which is connected to an apparatus having a 
function of fonning said network storage devices as one virtual network storage 
device (110034 & Figure 1, #1301), and wherein a second network storage device 
includes a first host l/F (Figure 1, #1402 & Figure 16, #16402) which is 
connected to said apparatus having a function of forming said network storage 
devices as one virtual network storage device and a second host l/F (Figure 1 , 
#1403 & Figure 16, #16403) which is connectable to an external device (Figure 
1,#1101 or #1201 & Figure 16, #16101, 16201 or 16601) so as to permit said 
external device to access the network storage devices separate from said 
apparatus having a function of fomriing said network storage devices as one 
virtual network storage device (1|0042). 

i. As for Claim 7, Mimatsu et al. further discloses a network storage 
virtualization method according to claim 6, wherein said external device (Figure 
1, #1101 or #1201 & Figure 16, #16101, 16201 or 16601) is permitted to access 
a secondary volume (Figure 1 , #1406 & Figure 16, #16406) which is a copy of a 
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primary volume (110041, Figure 1. #1405 & Figure 16, #16405) and not permitted 
to access volumes other than said secondary volume (1|0042). 

j. As for Claim 8, Mimatsu et al. further discloses a network storage 
virtuallzation method according to claim 7, wherein said external device accesses 
said secondary volume (Figure 1, #1406 & Figure 16, #16406) via said second 
host l/F (Figure 1 , #1403 & Figure 16, #16403) of said second network storage 
device (1|0042). 

k. As for Claim 9, Mimatsu et al. further discloses a network storage 
virtuallzation method according to claim 8, wherein a storage area network (SAN) 
is connected between said external device and said second host l/F of said 
second network storage device (Figure 1, #1318). 

I. As for Claim 1 0, Mimatsu et al. further discloses a network storage 
virtualization method according to claim 8, wherein a wide storage area networi< 
(WSAN) is connected (Figure 16, #16303, 16306 and 16304) between said 
apparatus having a function of fomning said network storage devices as one 
virtual networi^ storage device (Figure 16, #16301) and said first host l/F of said 
second networi< storage device (Figure 16, #16402). 

m. As for Claim 1 1 , Mimatsu et al. further discloses a network storage 
virtualization method according to claim 3, further comprising the step of: 
configuring access control of said secondary volume from outside of said 
apparatus having a function of forming said network storage devices as one 
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virtual network storage device (1|0075). Mimatsu et al. discloses that an 
Administrator must properly configure a host (Figure 1 , #1201 ) to access a 
common interface. This configuration, which must occur within the host, controls 
the host's access to the secondary volume. 

n. As for Claim 15, Mimatsu et al. discloses a storage system comprising: a first 
network storage device which includes a primary volume (Figure 1, #1501); a 
second network storage device which includes a secondary volume (Figure 1 , 
#1401 ) which is a copied volume of the primary volume (110041 ) and volumes 
other than the secondary volume (Figure 2, #2106 & #2107); and a virtualization 
apparatus, which is connected to each of said first and second network storage 
devices (110037, Figure 1, #1301 & Figure 16, #16301), and allows a client 
connected via a network to access the network storage devices as one virtual 
network storage system (110037, Figure 1, #1301 & Figure 16, #16301) wherein 
said client Is permitted to access the network storage devices separate from said 
virtualization apparatus (110097, Figure 16, #16101). 

0. As for Claim 16, Mimatsu et al. further discloses a storage system according 
to claim 15, wherein said first network storage device Includes a disk Interface 
(l/F) (Figure 1, #1502) which is connected to virtualization apparatus (Figure 1, 
#1301), and wherein a second network storage device includes a disk l/F (Figure 

1, #1402 & Figure 16, #16402) which is connected to said virtualization 
apparatus and a host l/F (Figure 1 , #1403 & Figure 16, #16403) which is 
connectable to an external device (Figure 1, #1101 or #1201 & Figure 16, 
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#16101, 16201 or 16601) so as to permit said external device to access tlie 
networl( storage devices separate from said virtualization apparatus (^0042). 

p. As for Claim 17, Mimatsu et al. further discloses a storage system according 
to claim 16, wherein said extemal device (Figure 1, #1101 or #1201 & Figure 16, 
#16101, 16201 or 16601) is penmitted to access said secondary volume (Figure 
1, #1406 & Figure 16, #16406) which is a copy of said primary volume (110041, 
Figure 1, #1405 & Figure 16, #16405) and not permitted to access said volumes 
other than said secondary volume (1f0042). 

q. As for Claim 18, Mimatsu et al. further discloses a storage system according 
to claim 1 7, wherein said external device accesses said secondary volume 
(Figure 1, #1406 & Figure 16, #16406) via said host l/F (Figure 1, #1403 & Figure 
16, #16403) of said second network storage device (1|0042). 

r. As for Claim 19, l\/limatsu et al. further discloses a storage system according 
to claim 18, wherein a storage area network (SAN) is connected between said 
extemal device and said host l/F of said second network storage device (Figure 
1,#1318). 

s. As for Claim 20, Mimatsu et al. further discloses a storage system according 
to claim 1 5, wherein said first network storage device includes a disk interface 
(l/F) which is connected to said virtualization apparatus (1|0034 & Figure 1 , 
#1301), and wherein said second network storage device includes a first host l/F 
(Figure 1 , #1402 & Figure 16, #16402) which is connected to said virtualization 
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apparatus and a second host l/F (Figure 1 , #1403 & Figure 16, #16403) wliich is 
connectable to an external device (Figure 1 , #1 101 or #1201 & Figure 16, 
#16101, 16201 or 16601) so as to permit said extemal device to access tlie 
network storage devices separate from said virtualizatlon apparatus (110042). 

t. As for Claim 21 , Mimatsu et al. further discloses a storage system according 
to claim 20, wherein said extemal device (Figure 1, #1101 or #1201 & Figure 16, 
#16101, 16201 or 16601) is permitted to access said secondary volume which is 
a copy of said primary volume and not pemiitted to access said volumes other 
than said secondary volume (110042). 

u. As for Claim 22, Mimatsu et al. further discloses a storage system according 
to claim 21, wherein said extemal device accesses said secondary volume 
(Figure 1, #1406 & Figure 16, #16406) via said second host l/F (Figure 1, #1403 
& Figure 16, #16403) of said second network storage device (1|0042). 

V. As for Claim 23, Mimatsu et al. further discloses a storage system according 
to claim 22, wherein a storage area network (SAN) is connected between said 
external device and said second host l/F of said second network storage device 
(Figure 1, #1318). 

w. As for Claim 24, Mimatsu et al. further discloses a storage system according 
to claim 22, wherein a wide storage area network (WSAN) is connected (Figure 
16. #16303, 16306 and 16304) between said virtualization apparatus (Figure 16, 
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#16301) and said first host l/F of said second network storage device (Figure 16, 
#16402). 

X. As for Claim 25, Mimatsu et al. further discloses a storage system according 
to claim 17, wherein access control of said secondary volume is configured from 
outside of said virtualization apparatus (]|0075). 

y. Identical motivation exists for combining the first and third embodiments of 
Mimatsu et al. as described above. Therefore, it remains obvious to combine 
these embodiments for the having device independent communication to obtain 
the invention as specified in Claim 2-1 1 and 1 5-25. 

7. Claims 12-14 and 26-28 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Mimatsu et al. (US PGPub # 2004/01 1 1485) as applied to claims 1-1 1 and 15-25 
above, and further in view of Ofek et al (US Patent # 5,889,935). 

a. As for Claim 12, Mimatsu et al. discloses a network storage virtualization 
method according to claim 11, wherein said configuring step comprises the steps 
of: creating a mirroring pair between said primary volume (Figure 1, #1405) and 
said secondary volume (Figure 1 , #1406) at a certain point in time by taking a 
complete initial copy of said primary volume and storing said complete initial copy 
in said secondary volume (110041 ); receiving in said second storage device a 
suspend request (1T0041 ); placing the mirroring pair into a suspend status to 
permit setting of the access control according to user selection (110041); and re- 
synchronizing the mirroring pair (1|0041 ). 
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b. Mimatsu et al. does not expressly disclose when the user chooses a read 
only mode, setting said secondary volume to the read only mode for input/output 
(I/O) requests from said external device; and if the user chooses a read/write 
mode, setting said secondary volume the read/write mode for input/output (I/O) 
requests from said extemal device. However, Ofek et al. discloses this 
functionality as "the requested state change is perfomned" (Column 24, Lines 52- 
53 & Figure 10, #442) and the requested state change refers to "Read-Only 
State" (Column 23, Lines 62-64) and "Read/Write State" (Column 23, Lines 65- 
67). 

c. Mimatsu et al. and Ofek et al. are analogous art because they are from the 
similar problem solving areas: data mirroring of computer storage volumes. At 
the time of the invention, it would have been obvious for one of ordinary skill in 
the art to combine Ofek's host access control techniques (Read-Only and 
Read/Write) to the mirrored pairs disclosed by Mimatsu et al. because both 
references teach access of mirrored volumes by remote or external hosts. The 
motivation for doing so would have been to provide external hosts with specific 
access control techniques for the mirrored pair taught by Mimatsu et al. 

d. Therefore, it would have been obvious to combine Ofek et al. with Mimatsu et 
al. for the benefit of creating a mirroring system, which applies well known 
mirrored volume control techniques to obtain the invention as specified in Claim 
12. 
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e. As for Claim 13, IVIimatsu et al. further discloses a network storage 
virtualization method according to claim 12, wherein when said secondary 
volume is set to the read only mode access to said secondary volume is 
performed according to the steps of: suspending synchronization of the mirroring 
pair including said primary volume and said secondary volume (^0041 ); and upon 
completion of said access, re-synchronizing the mirroring pair (1|0041 ). 

f. Mimatsu et al. does not expressly disclose permitting access to data on said 
secondary volume In response to an I/O request via the host l/F in read only 
mode. However, Ofek et al. discloses this functionality as "the requested state 
change is perfonmed" (Column 24, Lines 52-53 & Figure 10, #442) and the 
requested state change refers to "Read-Only State" (Column 23, Lines 62-64). 

g. As for Claim 14, IVIimatsu et al. further discloses a network storage 
virtualization method according to claim 12, wherein when said secondary 
volume is set to the read/write mode access to said secondary volume is 
performed according to the steps of: suspending synchronization of the min-oring 
pair including said primary volume and said secondary volume (1|0041 ); and upon 
completion of said access, re-synchronizing the mirroring pair (^0041 ). 

h. Mimatsu et al. does not expressly disclose permitting access to data on said 
secondary volume in response to an I/O request via the host l/F in read/write 
mode. However, Ofek et al. discloses this functionality as "the requested state 
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change is performed" (Column 24, Lines 52-53 & Figure 10, #442) and the 
requested state change refers to "Read/Write State" (Column 23, Lines 65-67). 

i. As for Claim 26, Mimatsu et al. further discloses a storage system according 
to claim 25, wherein said access control of said secondary volume is configured 
by creating a mirroring pair between said primary volume (Figure 1, #1405) and 
said secondary volume (Figure 1 , #1406) at a certain point in time by taking a 
complete initial copy of said primary volume and storing said complete initial copy 
in said secondary volume (^0041 ), receiving in said second storage device a 
suspend request (1f0041 ), placing the mirroring pair into a suspend status to 
permit setting of the access control according to user selection (1[0041), and re- 
synchronizing the mirroring pair (110041 ). 

j. Mimatsu et al. does not expressly disclose when the user chooses a read 
only mode, setting said secondary volume to the read only mode for input/output 
(I/O) requests from said external device, and if the user chooses a read/write 
mode, setting said secondary volume the read/write mode for input/output (I/O) 
requests from said external device. However, Ofek et al. discloses this 
functionality as 'Ihe requested state change is perfomned" (Column 24, Lines 52- 
53 & Figure 10, #442) and the requested state change refers to "Read-Only 
State" (Column 23, Lines 62-64) and "Read/Write State" (Column 23, Lines 65- 
67). 
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k. As for Claim 27, Mimatsu et al. further discloses a storage system according 
to claim 26, wherein when said secondary volume is set to the read only mode 
access to said secondary volume is perfomned by suspending synchronization of 
the mirroring pair including said primary volume and said secondary volume 
(110041), and upon completion of said access, re-synchronizing the min-oring pair 
(110041). 

I. Mimatsu does not expressly disclose permitting access to data on said 
secondary volume in response to an I/O request via the host l/F in a read only 
mode. However, Ofek et al. discloses this functionality as "the requested state 
change is perfomned" (Column 24. Lines 52-53 & Figure 10, #442) and the 
requested state change refers to "Read-Only State" (Column 23, Lines 62-64). 

m. As for Claim 28, Mimatsu et al. further discloses a storage system according 
to claim 26, wherein when said secondary volume is set to the read/write mode 
access to said secondary volume is performed by suspending synchronization of 
the mirroring pair including said primary volume and said secondary volume 
(110041), and upon completion of said access, re-synchronlzing the mirroring pair 
(110041). 

n. Mimatsu does not expressly disclose pennitting access to data on said 
secondary volume in response to an I/O request via the host 1/ F in read/write 
mode. However, Ofek et al. discloses this functionality as "the requested state 
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change is perfomied" (Column 24, Lines 52-53 & Figure 10, #442) and the 
requested state change refers to "Read/Write State" (Column 23, Lines 65-67). 

o. Identical motivation exists for combining Mimatsu et al. with Ofek et al. as 
described above. Therefore, it remains obvious to combine Ofek et al. with 
Mimatsu et al. for the benefit of creating a mirroring system, which applies well 
known mirrored volume control techniques to obtain the invention as specified in 
Claim 13, 14 and 26-28. 

Conclusion 

8. The prior art made of record and not relied upon Is considered pertinent to 
applicant's disclosure: Thekkath et al. (US Patent # 6,173,293), Halligan et al. (US 
Patent # 6,141,707), Kem et al. (US Patent # 6,199,074) and "DIFFS: a Scalable 
Distributed File System" by Karamanolis et al. (HPL-2001-19). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Patrick M. Moore whose telephone number is (571) 272- 
1239. The examiner can normally be reached on M-F 8:30AM - 5:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mano Padmanabahn can be reached on (571 ) 272-4210. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Infomriation Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status infomnation for unpublished applications is available through Private PAIR only. 
For more infonnation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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